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1.  THE PROJECT 
 
Queensland’s Government Energy Management Strategy (GEMS) seeks to 
reduce energy use in Queensland Government owned and leased buildings, 
generating substantial cost savings for government while reducing greenhouse 
emissions.  Electricity and water consumption are being specifically targeted. This 
research project acted as a pilot study in the investigation of the use of Virtual Reality 
(VR) Modelling to facilitate communication about energy efficient technologies and 
behaviours.   
 
2. THE VIRTUAL REALITY (VR) MODELLING TOOL  
 
Virtual Reality software was used to model offices on Level 10 and 11 of the 
Queensland Audit Office.  The software enabled users to navigate around their virtual 
office using a typical first person shooter interface that is found in many computer 
games. Some examples of the interface are shown in figures 1 to 4. 
 
 
Figure 1 Open Plan Workstation 
 
 
Figure 2 Kitchen 
 
 
Figure 3 Using a Printer 
 
 
Figure 4 Turning on an Overhead Projector 
 
 
The first person shooter interface allowed the users to ‘point and shoot’ the electricity 
consuming devices that they use throughout their working day. Details of the length 
of time these devices were in use were recorded in the program’s database and 
summaries of the average amount of energy consumed by the individual and group 
were generated.   
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3. DATA COLLECTION 
 
The study involved data collection using a focus group format whereby participants: 
a) Discussed their ideas and current practices in relation to energy use in the    
     workplace; and  
b) Interacted with the computer-based VR model, similar to a computer game  
    format, that recorded their daily interactions with energy consuming  
    appliances such as computers, lights and lifts, while they moved through a  
     simulated daily routine.  
Focus group sessions took approximately 1.5 hours for each small group of between 
three and five participants. Discussion data was audio recorded and transcribed for 
analysis while data from using the VR model was logged to a database for analysis 
of energy consumption patterns. The buildings in which the study participants worked 
were also being monitored with “smart meters” over the time-span of the project in 
order to record energy usage and note changes in usage after the focus group 
discussion and VR communication intervention. 
 
The project received ethical clearance from the QUT Ethics Committee, and Project 
Information and Consent Forms were prepared for each study participant. A member 
of the research team liaised with staff at the Queensland Audit Office to organise 
focus group times and participants.    
 
 
4.  STUDY LOCATION, QUEENSLAND AUDIT OFFICE 
 
The Queensland Audit Office (QAO) is a Queensland Government building located at 
Central Plaza One, 345 Queen Street, Brisbane City. The purpose of the QAO is to 
assist the “Auditor-General of Queensland to provide independent audit services to 
the Queensland Parliament and all state public sector entities and local 
governments” (http://www.qao.qld.gov.au/). The study location was selected as being 
reasonably representative of contemporary working environments in government and 
corporate city buildings. Many staff working in city buildings would be engaged in 
similar kinds of work, such as office management, auditing, accounting, record 
keeping, administration, executive and clerical assistance, and so forth. The location 
and staff, therefore, are typical of office procedures and practices in the modern 
business sphere.  
 
 
5.  FOCUS GROUPS – SET 1: 
 
A total of seven focus groups were held at the Queensland Audit Office on the 3rd 
and 4th July, 2006, involving three sessions on the first day (11am; 1pm; 3pm) and 
four on the second (9am; 11am; 1pm; 3pm).  A total of 26 participants took part in the 
focus groups (17 male, 9 female), with 3 to 5 participants in each group. The majority 
of participants were from open plan work areas (18 participants) and the remainder 
distributed equally among shared offices and single occupant offices. Participants 
represented a mix of occupations including general administration staff, auditors, 
librarians, information technology officers and service centre staff. 
 
Each focus group took approximately 1.5 hours. In the first 30 minutes the Social 
Change Researcher provided a brief explanation of the project, followed by questions 
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regarding general attitude towards the environment, commitment to environmental 
issues at home and in the workplace and specific energy-related practice in the 
workplace.  After the initial discussion, and in order to assist in the logging of 
information during use of the VR model, participants were instructed to fill out a 
paper-schedule listing what types of activities comprise their ‘typical day’.  The BEE 
Researcher then demonstrated the VR model and after some experimentation with 
navigation using the model on personal lap-tops, participants were invited to simulate 
a typical day in their workplace using the VR model.  During this time researchers 
provided one-on-one assistance to participants if required.  Once participants 
completed their typical work day they were shown their daily energy consumption 
(kwh) and possible energy savings. These results were logged onto the computer 
data-base for later analysis. The results from this section of the survey data provide 
the basis for investigating change in usage that may be visible when readings of the 
building usage are examined at the conclusion of the project. 
 
After this practical session, taking approximately 30 – 45 minutes, the Social Change 
Researcher asked a few concluding questions about the ‘usefulness’ of the VR 
model as a tool to educate and prompt ideas about energy-use and energy-savings 
in the workplace and how this compared to paper-based surveys. Discussion 
sections of the focus groups were audio-taped and later transcribed for analysis. 
Researchers reviewed the transcripts and organised information into categories that 
were significant in terms of the respondents data from the focus groups.   
 
5.1 Broad Environment Issues 
Overall, the responses from the focus groups indicated that the majority of 
participants were aware of the general ideas of environmental conservation, and 
while supporting them “in theory” most would not identify themselves specifically as 
environmentalists in practice. Only a couple of people mentioned environmental 
commitment to specific issues such as land clearing and use of public transport. 
 
One participant remarked: 
mP11: I’m pretty much on the fence. I don’t waste anything but I don’t really 
go over board.  
 
Another commented: 
fP25: No not staunch but sometimes you just see things that are a bit of a waste 
and you think that does seem a bit of a waste, so it’s something that I generally 
notice but not something that I really get worked up about 
 
Another commented: 
mP13: Probably not a strict greenie but I mean if I see lights on at home like I get 
home at night and kids have been in the rooms and there’s lights on here there 
and everywhere so I’ll just go and turn them all off.  Um, and I’m looking at buying 
a water tank. So, I wouldn’t say a greenie greenie, maybe a closet greenie.  
 
In their home situation, many of the participants were aware of water conservation, 
and some did conserve water, particularly those who lived on large properties, and 
one keen gardener. They were aware of recycling, composting, and of the need to 
turn lights off when not in use.  
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mP1: Well I do all the rubbish and recycling and water usage, try to save on 
that and get buckets from the shower and things like that. I’ve got a big block, 
a big allotment and so all the gardens are mulched to reduce the use of water 
there ah what else, I turn off switches when I’m not in certain areas and that 
sort of thing. 
 
Several people mentioned difficulties with minimising home resource use (e.g., water 
and lighting) referring to teenagers or children.  
 
mP2: I’ve got three teenage daughters [laugh] so it doesn’t happen 
 
The issue of home security was also raised: 
 
fP25: I guess I’m a bit paranoid about people breaking in and so I often, even 
if I’m home by myself, I’ll have a light on in another part of the house. I’m a 
little bit paranoid about that though … you do think that’s a bit of a waste 
leaving that light on when nobody’s home but at the same time if it stops 
people from getting burgled than that’s a good thing.  
 
5.2 Workplace Energy-Saving  
In terms of saving energy in the workplace, most people were not aware of the 
resource issues, and most had not thought of saving energy individually.  
 
mP1: Oh, we look at using paper recycling and that’s about it sort of thing 
mP3: Yeah, not too much else I don’t think. 
 
 
Many participants said they put all lights on if they were first to arrive to the office and 
if they were not first to arrive they assumed that the lights were put on by the first.  
Overall, use of lighting was not thought about by many in the workplace.  
 
fP12: Actually I never thought about it until we put our names down for this. 
[laugh].  But I mean we don’t really get a choice with lights that are turned on 
and stuff, it’s usually just a main switch that goes on and we plug our laptops 
in. 
 
The majority of people assumed that cleaners turned lights off at night, around 7pm. 
Most felt that it was not their responsibility to manage the lighting in this way, and 
relied on others to switch lights off. This was particularly relevant for people working 
in shared office space, and the majority of participants were in this situation, with 
many hot-desking and using laptops. 
 
fP26: Well, we’re in a workspace so you haven’t got your own office as such 
so it depends on if you are the last to leave even if you did have a light switch. 
I couldn’t very well turn my little area off if the other person next to me was 
still there cos they’d need it on. I think it’s different if you’re in an office 
compared to an open space. 
 
Another participant from the records area said they had been proactive and taken out 
unnecessary fluoros in their area. 
 
The Audit Office was still in a culture of paper-based documents, requiring a heavy 
use of photocopiers. One worker mentioned that savings in energy use could be 
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made by cutting down on the multiple devices, such as printers, faxes and 
photocopiers. It was wasteful to print black and white documents to the colour printer. 
 
Exceptions to the general comments were those of a couple of workers who walked 
to their respective work areas before turning any lights on. One person mentioned 
the practice of tilting blinds to keep sun and heat off a tearoom refrigerator; one 
person was aware of the large number of photocopiers, printers and fax machines 
that could be reduced. This person had a strong commitment to minimising paper 
use and saving the trees. 
 
In the workers defence, there were several issues that hindered being pro-active 
energy savers the workplace. Some of these issues related to the building/office 
design, to general office etiquette and to workplace routines. 
 
 
5.3 Building and Office Design 
The design of the building is not conducive to energy saving, with a central area 
where the toilets are located that has no access to natural light and remains dark 
during the day. The windows around the external walls are useful for letting in some 
light to enable people to walk to their work area, give natural light to some workers, 
yet to others bring heat and glare into the workspace. 
 
mP14: I mean I’ve got a desk along side a window but depending on what 
time of day it is, sort of got the blinds and that and sometimes actually having 
the light coming through is not always the best thing 
 
The original electricity installation has led to some lights being permanently on, with 
no accessible switch to turn them off, and long delays to make changes. Many of the 
lights are in a large bank, without labels, so that people cannot tell which are related 
to specific areas in the office.  
 
mP11: But as far as the light switches in the mornings are concerned I don’t 
know if they’re really labelled properly. If someone comes in who is not use to 
the office they won’t know which bank to put on and so they’ll just put the lot 
on. Because it’s not practical to isolate 
 
In another context, for workers not familiar with the location of light switches, they 
have to wait for other to light the work area. 
 
fP12: I’ve been here two and a half years and I’ve only just found out where 
the switch was. So sometimes if you come in early you’d be sitting in the dark 
sort of thing until someone who knows where the lights are comes in. 
 
Some people mentioned that it was possible to switch some independent areas off.  
 
mP13: I’m probably usually one of the first that gets in on level 10 and usually 
the lights are off. While I’m working in this particular office at the moment it’s 
not an issue for me because I can just turn my light on and just leave 
everything else off until someone else comes that needs those lights.  But 
when I’m working out in the hotdesk area I tend to have one where I usually 
work at so I tend to just light up that bank of lights that just gives me light 
rather than turning the whole lot on. Because I figure as people come in if 
they want their lights on they’ll turn them on. 
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In regard to turning individual computers and devices off, the typical arrangement in 
offices for the connection of computers to electricity outlets is to have them low on 
skirting boards, behinds desks, so that it is difficult and inconvenient for workers, 
especially those in corporate dress, to crawl under desks to reach power points. 
 
5.4 Workplace Routines 
Particular arrival and departure routines were performed by workers.  Arriving at the 
office, workers generally make their way to their work areas and switch their 
computers on.  Lights are generally already switched on by the first person to arrive 
at the office.  During the day most devices are left on in work areas and shared areas 
such as kitchens.  Reasons for leaving devices on include concern over the 
‘longevity’ of the device, uncertainty if turning a device on and off will consume more 
energy,  lack of control over or knowledge about the location of power switches, 
courtesy for others who may need to use the device, convenience and commitment 
to work efficiency.  People rarely reported switching devices off, with the exception of 
lights in meeting rooms, some lights in private offices and personal computers or 
laptops at the end of the day.  Reasons for turning devices off included ‘security 
reasons’ or ‘being told by the boss’ as was the case with laptops, with few people 
stating ‘energy-saving’ reasons for turning devices off.   
 
One participant also mentioned observing a process where lighting was monitored 
and adjusted, which he assumed to be public service practice:  
 
mP11: My experience has been that the rooms have a certain amount of light 
and we often see people go around with metre readings or something and if 
there’s insufficient they’ll wack in another fluoro or take out a fluoro if there’s 
too much so I get the impression that across the public service almost every 
office is set up to a certain standard in terms of lighting 
 
 
5.5 Savings and Trade-Offs 
Many people expressed uncertainty about how much energy could be saved by 
turning lights off for certain periods. They had some knowledge that savings could be 
made, but wondered if the constant turning on and off, and the resulting replacement 
costs would be counter productive to overall energy saving. They were pleased to get 
information about the ten-minute rule, as they did not know the precise time that was 
relevant. As the BEE researcher informed them: 
 
AI: Yeah and just another thing we should clear up is about not switching off 
fluoro lights with the main thing for that being a maintenance issue and if you 
turn them on and off they tend to wear out quicker than they would if they just 
stayed on all the time. Basically, the guys from the department of public works 
have told us that there’s about ten minutes break even, so if you are going to 
be out of the room for more than ten minutes you should turn them off, if you 
can of course.  
 
Some staff thought in terms of trade-offs, and that in the IT area turning off had to be 
weighed against the longevity of devices such as computers.   
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Several people mentioned trade-offs and cost-benefit issues in terms of 
compromising work efficiency against possible savings. Some were particularly 
critical waiting for machines to warm up from power-save or stand-by mode.  
 
mP11: For what they save it’s just not worth it. I think that weighing up the 
gains vs the losses and that kind of thing, it’s not worth the gains when time is 
involved.  
 
There is, therefore, an expectation in the workplace that technology such as 
computers, printers and photocopiers should be accessible and able to be used on 
demand for the prompt accomplishment of work tasks.  In many cases, workers 
appear to have a greater commitment to work efficiency rather than energy efficiency 
with some participants reporting ‘annoyance’ and ‘frustration’ when they have to wait 
for certain technologies to warm-up after being in stand-by mode. Energy-savings are 
seen by many as being secondary in the workplace as workers use technologies to 
accomplish work tasks in a timely manner.   
 
 
5.6 Office Etiquette 
The staff member responsible for meeting office visitors and clients saw it as his 
responsibility to turn lights on as a matter of “office etiquette” and professional 
presentation of the office, and to prepare the office space for the working day in 
regard to courtesy and the work-efficiency of other workers as they arrived. Executive 
secretaries saw it as part of their duties to prepare the office for their boss but turning 
on lights, and in one case, turning on the computer as well.  
 
People were reluctant to turn lights off when they left if they did not know where in 
the unseen areas there may be staff working, and thought that in terms of security 
and workplace health and safety for staff and clients that entryways and toilets 
should be lit.  
 
5.7 Workers reflections on barriers and resource savings 
After using the VR model staff thought they could improve savings by turning off 
computers at lunch time, could turn lights off in meeting rooms, and could see that 
shared lighting areas were a problem. Staff needed more switches to have more 
control over lighting and power use, and sensor lights would be useful in shared 
areas, corridors and toilets.  
 
mP11: When lights are off in the toilet it’s absolutely pitch black. But if it was 
to be turned off and we had a sensor that came on automatically as you 
approach the door or something, fair enough.  
 
 
The television that is left in stand-by mode could be turned off, and computers could 
be turned off at lunch time. 
 
5.8 Opinions of the VR model 
Although members of one focus group were not enthusiastic about the VR model 
being better than paper based gathering of energy-use information, most participants 
reported on it in favourable ways. The use of the model and the process of tracking 
 10
their routines by time and space provided prompts that helped them remember the 
multiple things they do in a day. Even though they had initially written down their daily 
routine, the model helped them remember more of the things they used.  
 
 
fP25: It’s good too because you can see the layout on the screen like I 
actually didn’t write down on here (paper schedule) that on average I would 
go into my bosses office about once a day to just ask him a question or talk to 
him and I didn’t actually write that because I didn’t think about it but when I 
saw the door to office I thought ‘oh yeah, I would actually go through there’, 
so I think it’s probably a good prompt to things you might forget if you had a 
paper-based survey. 
 
fP6: Yeah I thought it was good because it reminded me that I do pop down to 
the service centre frequently, it reminded me that I do go downstairs, when I 
had to write the list I though oh well, I do a lot of printing, I’m sitting at my 
desk a lot but by moving around you’re reminded   
 
 
The VR model allowed the person to move around like “real-life”, and the graphics 
were realistic enough and detailed enough to enable them to find their individual work 
station, and navigate around the offices space. The model did not need higher level 
personalisation of spaces and was considered detailed enough to be recognisable. 
However, more power-using devices such as, scanners, laminators, and binders 
could have been included to make it more accurate. It was also noted that some 
photocopies, faxes and printers were either in the wrong place or were omitted 
altogether. 
 
Participants thought the model was useful for showing how many lights were used 
when walking though corridors and common areas, and although people could 
probably figure out how to save for themselves, the tool succeeded as an awareness 
raising exercise to demonstrate the extent of saving that could be made. The 
exercise highlighted the fact that they needed more switches to control the shared 
lighting and working problem. 
 
mP1: Well I think at the end of the day when you see the graph, though as 
you say it needs to be adjusted slightly, at least you can know that’s all that 
peak time when we’re using a lot of power and all that sort of thing. It’s a 
matter of, um, I guess turn the lights off and maybe there’s things you can do 
and you know we internally as management could maybe say get more light 
switches around the place or something like that. Cos there are certain areas 
that, some areas do have the switches like near the toilets and passage 
ways, but if we had them in other areas it could be useful. 
 
In regard to general savings from turning devices off, the researcher from BEE was 
able to inform the participants of the optimal situation for energy saving: 
 
Al: A lot of devices, especially older devices, even if they are turned off at the 
device they’ll still be using some power as well (if they are still plugged in) so 
they say that you can get up to 15% reduction if the device is turned off at the 
wall. But that obviously is a bit harder to do but that’s another way you can 
save. And even some of these laptops, the older laptops, these things (power 
block) even if they’re not plugged in (to the computer) they won’t draw as 
much current but they’ll still draw a little bit. So if you really want to save 
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power you turn everything off at the wall when you go home but that’s 
everyone crawling underneath their desks. 
 
Overall the model proved a useful tool in identifying particular energy-related 
practices and prompting ideas about energy-use and potential savings in the office.  
Many participants were surprised at the complexity of their daily movements within 
the office and how much energy this consumed. Before using the VR model people 
generally spoke about energy use in terms of their personal computers and lights, yet 
after going through the model people were more aware of other shared devices they 
used such as printers, photocopiers and corridor lighting and building design issues. 
 
Suggested behaviour changes after using the model mainly related to switching off 
‘unused’ devices such as lights in areas not being used and personal computers 
during lunch time.  Building design issues brought to people’s attention when using 
the game mainly related to the issue of shared lighting, for example, the lack of 
personal switches for lighting in rooms.  This highlighted issues specific to the 
workplace including inability to control design, purchasing and implementation of 
technology. 
 
Reactions to the design of the model were overall very positive.  People recognised 
their work area and this helped with the interest in and novelty of the model that 
reflected their ‘real’ work place.   
 
 
5.9 Future contact with participants and review of energy-use 
At the conclusion of the focus group discussion the BEE researcher informed 
participants about the “smart meters” that have been installed, and of the hope that 
when the readings are done after the intervention of the focus groups involving the 
VR model education and communication session, there may be visible reductions in 
energy use. 
 
AI: We’ve been monitoring the power consumption of lighting and general 
appliances like computers on level ten and eleven for the last six months so 
unfortunately it’s only going to be a small group that’s going to go through but 
we ask you to just talk about this with other people who work on the floor. But 
we’ll be able to see if there is any reduction but it will probably be hard being 
a small group. 
 
6. FOCUS GROUPS – SET 2: 
After five weeks the second set of focus groups were undertaken. These focus 
groups involved gathering past participants into three sessions where they were 
questioned about energy saving post-intervention using the VR model. Questions 
related to any increase in awareness of energy-saving; thoughts about what could be 
done to increase savings; any responsibility taken for turning lights on or off, 
particularly in regard to saving time before cleaners arrive after the working day; any 
changes to individual power use in daily routines; any differences noted around the 
office spaces; whether the information from the focus groups was passed on to 
colleagues.  
 
Questions were also asked about the VR model as a communication tool: Whether 
the VR model and the game format as a communication tool was a useful way to 
provide information about energy use the features of the tool that could be improved 
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or made more helpful; whether the VR approach was a better way to communicate 
information about energy use through a workplace than statistical information, 
brochures, or instruction sheets to assist in saving energy at work; how they 
described the model in term of helping with energy saving on a day-by-day basis;  
whether the personalised information helped them to understand about energy use; 
whether they thought that the session with the VR model highlighted anything in the 
day-to-day work practices that uses more energy than they needed; and whether 
they thought that their experience with the model would change their work habits 
long-term.  
 
Finally, the participants were asked whether there was a take-home message for the 
researchers about the usefulness of the VR model and its potential to change 
people’s behaviours in the workplace when using power devices and an opportunity 
was provided for them to add any further comments that were not covered in the 
discussion. 
 
6.1 Awareness and Behaviour Change 
The following comments regarding awareness and behaviour change were made 
during the focus group sessions:  
• Some participants said that since using the VR game they have been more 
aware of energy around the office and think about the game when in the office. 
• Some changes to daily routines have resulted from using the VR game. One 
participant said they now only switch the lights on in their area (not all the lights) 
and another participant does not put lights on in kitchen anymore. 
• One group has installed new lights that dim to give sufficient lighting. 
• Other participants said that they didn’t change behaviour because of external 
issues out of their control such as building design and shared open plan office 
issues. Participants believe the building requires more light switches in certain 
areas. 
• Some participants noted that the VR game has raised awareness of some issues 
that will need to be addressed when they do their next retrofit (such as need for 
personal light switches). 
• The focus group sessions highlighted excess equipment issues. For example, 
discussion about too many photocopier machines was noted. In particularly, two 
photocopier machines are sitting next to each other when only one is necessary. 
• One participant said they would change if management told them to and made 
necessary changes to building. 
• Some participants made changes at home but not at work due to lack of control 
and lack of incentive to change at work because they do not directly pay for the 
energy used at work.  
 
6.2 Virtual Reality Game as Communication Tool 
The following comments were made regarding the VR game during the focus group 
sessions:  
• Many participants talked about the game with other colleagues who did not 
attend the focus group sessions. They told them how ‘fun’ the game was. 
• Overall the participants thought the game was fun, novel and liked the fact it was 
their workplace and personalised information about their energy use. 
• Personalised information helped participants think about their energy use. 
• The VR game was a good prompt for what the participants do in their day. 
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• Some participants said they found the VR game more interesting than just being 
told statistics. They went on to say that their eyes just glaze over when they’re 
told stats and that by using the game, it was a lot more interesting. 
• Some participants think that other information sources like brochures and posters 
would also be helpful and may reach more people. 
• One participant was keen to find out specific ‘how to save energy’ type facts. He 
was more interested in actual stats and information. It was also noted that this 
participant was not very confident in using the VR game. 
• Most participants thought the VR game itself was well put together. They 
commented that their work areas were very recognisable.  
• A small number of participants who were unfamiliarity with use of computer 
games found the VR game challenging to use.  
• Some participants suggested improvements to the VR game. These included 
making text larger, including stats about how much energy is consumed by 
different devices and flashing tips on screen about how to save energy. 
 
7. SMART METER MEASUREMENTS 
 
The average demand load for levels 10 and 11 of the Queensland Audit Office were 
modelled from the participants’ interacts with the VR model.  The actual demand load 
for levels 10 and 11 were recorded by smart meters installed in the building. The 
smart meters recorded the load both before and after the focus group sessions. The 
comparison of the VR survey results and various smart meter recordings are shown 
in Figure 5. This figure shows the calculated average daily demand load for the VR 
focus groups as a blue line label “Survey Total”. This computer generated load profile 
matches the actual demand load quite well between the working hours of 7am to 
7pm. The main difference between this load and the pre-survey actual load for May 
and June is the constant base load that exists in the actual levels. All participants 
were unaware of a base load and therefore it was not reflected in there interaction 
with the VR model.  
 
Another interesting observation from Figure 5 was that after 7pm the demand load 
does not drop sharply as indicated by the survey responses. The main reason for this 
difference relates to the participants’ misconception that the cleaners would turn off 
all the lights after they had finished cleaning a room.   
 
Finally, Figure 5 shows that after the first focus group session (set 1), July load, there 
was no real improvement in the actual demand load. However, after the second 
focus group session (set 2), August load, there was an 8.7% improvement in the 
actual recorded demand load when compared to the load for May and June. To 
ensure that this improvement is not just a normal monthly variation due to different 
staff and work load levels, a comparison with the demand load for the same month 
last year was made. At the time of writing this report, the smart meters had been 
installed for 13 months. This meant that a same month comparison could only be 
made for the month of Nov. There has been an 8.27% reduction in the demand load 
for November 2006 when compared to November 2005. This reduction is consistent 
with the figure seen after the second focus group session (set 2). 
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Figure 5 Average Daily Demand Load 
8. CONCLUSION 
 
Overall the VR tool was shown to be a novel way to explain how people consume 
energy in their everyday workplace practices. Many participants, however, did not 
make changes to daily practices after using the VR model due to external factors out 
of their control and commitment to work efficiency.  Perhaps the model could have 
been improved as a ‘behaviour change’ tool by incorporating more statistics or 
information about the energy consumption of different activities and how savings 
could be achieved (e.g. showing savings of computer turned off at wall compared to 
just logged off). Some people did change their behaviour in small ways after using 
the VR tool and this was reflected in the actual meter readings taken after the survey.  
This occurred in controllable situations by, for example, participants only putting 
lights on in their personal work area, not putting lights on in the kitchen and shutting 
down personal computers at the end of the day.  Therefore, this project 
demonstrated that the VR tool is an effective way to make people aware of energy 
use and, if the environment or workplace structure allows, can also lead to behaviour 
change.  Focus group discussions allowed for rich qualitative data to be obtained and 
deeper insight into participant’s perceptions of the VR tool and reactions to energy-
efficient behaviour in general. 
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